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This invention relates to a rice paddy treating
process and has for one of its main objects an
improved process for treating the rice paddy prior
to milling so that the breakage in the milling
process will be reduced.

Another object of the invention is an improved
process for treating the rice paddy prior to mill-
ing so that the fice will resist breakage in the
milling process and so that the grains will be
substantially undistorted and substantially free
from white spots. )

A still further object is & process for mov-
ing the rice paddy along a path of fravel and
during said movement. treating the paddy by
soaking, steaming under pressure, and cooling and
partially drying the paddy under atmospheric
temperature, in succession, each step being con-
trolled as to time and temperature so that the
finished product will be ready for being dried and
milled in the conventional manner, without sub-
stantial distortion and breakage of the grains and
which grains will be substantially free from white
spots. ) R R

Heretofore, as .disclosed in copending applica~-

tion Serial No. 588,726 filed April 16, 1945, Patent

No. 2,515,409 issued July 18, 1950, the parboiling
of paddy preparatory to milling the rice has been
done in batches and under. times and temper-
atures that differ from those herein given. While
the finished product under the process disclosed
in said application’ was conimercially acceptable
and the grains were more uniform in shape and
color than prior to that time, the present process
results in noticeably greater uniformity in color
and shape and in freedom from susceptibility to
breakage of grains in milling. Also, tests under
governmental supervision clearly show that the
rice treated by the present process is at least the
equivalent if not greater in food values to that
produced under the process disclosed in the above
copending application.

The. drawing: is illustrative of the steps of the

process as well as being-diagrammatic of appa-’

ratus adapted to carry out the process.

In detail, after the paddy rice has been cleaned
of chaff, seeds, etc., it is conveyed by an eleva~-
tor i, to the elevated end of a horizontally elon-
gated, rotary soaking drum 2 gnd is deposited into
said end together with water at a temperature

of between about 180° F'. and 200° F., preferably.

closer to the latter. The paddy and water move
through this drum together, the drum being heat
insulated to maintain the. temperature of the
watér as uniform as possible. From between

2 - :
about 10 and 15 minutes time is required for the
paddy to move through drum 2.

At the discharge or lower end of drum 2 the
paddy and a substantial amount of water is dis-
charged into a collector tank 3 that may be sur-
rounded by a hot water jacket 4 to keep up the

~ temperature, and from this tank the paddy and
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water is pumped through a pump 5 and through
a dewatering device 6 and then into the upper
end of a slightly inclined horizontally elongated
steamer drum 7T in which a steam pressure of be-
tween about 10 and 15 lbs. per square inch is
maintained during rotation of the drum and
movement of the paddy from the upper to the
lower end of the latter. A pressure of about 12
Ibs. per square inch is preferred. i

The dewaterer may comprise a generdlly hori-
zontally disposed rotary screen 9 that extends
through the upper end of enclosed tank 10 and
through which screen the paddy is moved into
the steamer drum 1. The steam pressure in the
drum is therefore also in screen 9, but the head
of water and paddy at the pump prevents escape
of the steam. In the dewatering device the water:
will drain from the paddy, which draining is fa-
cilitated by the replacement of the water in the
body of paddy in screen 9 by the steam. The
water and steam condensate then passes through
a heat exchanger |1 where the temperature of
the water is reduced to between about 180° F. and
200° F. (preferably néarer the latter) and. is
pumped by a pump 12 back through pipe 13 to
the head end of the soaking tank for reuse.

About 30 to 35 minutes is required for the.
paddy to move through the steamer drum 7, and_
the paddy is constantly agitated by rotation of:
the drum during this time so all of the paddy
will be uniformly exposed to the steam.

The paddy is then substantially constantly dis-
charged from the- discharge end of tank 1 into
one or the other of g pair or more of decompres-
sion chambers 14, 15. Valves 16, I T close the lower
ends of.said chamber respectively, while valves
18, 19 close the upper ends of said chambers.

In operation the pressure in the steamer 7 and
in the decompression chamber intc which the
paddy is being discharged are the same or about
twelve pounds. For example, in the drawing,
valve i6 in chamber I4 is shown closed while
valve 18 at the top of said chamber is open, and
the rice paddy is flowing into chamber (4. Valve
19 a2t the top of chamber 15 is closed.. There-
fore the steam pressure in chamber (4 will be

. .the same as in the steamer.

55

Upon the chamber 14 being filled to a prede-
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termined level, which may be determined by suit-
able automatic controls, the valves 18, 1T will
be closed and valve 19 will open, whereupon the
paddy from the steamer will fiow into the cham-
ber 15 and as chamber 15 will be in communi-
cation with the steamer 7, the pressure in said
chamber will be the same in the steamer, or from
10 to 15 1bs. per square inch, but preferably about
12. A selector gate 20 may be provided and suit-
ably controlled for deflecting the flow of paddy
from one chamber to the other according to
which of the valves 18, 19 are open.

As soon as the valve 18 closes (referring to the
operation as illustrated) a valve 21 will open just
sufficiently to reduce the steam pressure in cham-
ber |4 to about 3 to 4 lbs. per square inch (pref-
erably about 4 lbs.) over a period of from sbout 3
to 4 minutes time.
sure is desirable to prevent rupture of the cells,
expansion of rice, and distortion of the latter.

The paddy may remain in chamber 14 under
the 3 to 4 lbs. pressure for a relatively short time,
but as soon as the pressure has dropped to 3 to 4
lbs., the valve 16 may be opened and the paddy
from chamber {4 discharged inte the upper end
of a horizontally elongated slightly inclined rotary
cooler 22.

Insofar as chambers i4, 15 are concerned, they
will alternately fill and empty in the above de-

scribed manner, a valve 23 being also provided :

for chamber 1§ for functioning in the same man-
ner as valve 21. If is manifest that the Aow from
steamer T into one or the other of the decompres-
sion chambers is constant, and a continuous fiow

from some one of the decompression chambers s

may be effected by regulation of the capacity and
number of said chambers and the rate of fow
therefrom. However, there will be an interrup-
tion of the flow amounting to from 3 to 4 min-
utes in order to gradually reduce the pressure on
the paddy. This does not reduce the volume of
paddy passing continuously through the soaker,
steamer and cooler, however, inasmuch as the
decompression champers will fill and empty with
sufficient rapidity to take care of the maximum
capacity of the soaker and steamer. :
The rotary cooler 22 may be provided with the
conventional flights to continuously lift the paddy
and drop the same during the travel of the paddy
through the cocler to its lower end, and during

said travel, a current of atmospheric air is drawn’

through the cooler counter to the general direc-
tional movement of the paddy by means of a suc-

tion fan 25. The paddy will remain in the cooler’

apbout 3 to 7 minutes, inasmuch. as this is suffi-
cient time to prepare the paddy for being dried
in the conventional rice driers which do not form
part of this invention. Ordinarily about five
minutes will reduce the temperature of the paddy
and also remove the surface moisture, The paddy

itself will contain from about 30. to 35% moisture

when discharged. from the cooler.  Unless this
surface moisture is removed, the paddy would be
too sticky to handle. satisfactorily in the subse-
quent drying step. .
The product resulting from the shove process

(including the final usual drying step) mills with -

the minimum of breakage, thereby- producing a
large yield of bead rice. Also, rice grains are
substantially free from distortion, and the objec-
tionable white spots or “white bellies,” and the

food values are far greater than in ordinary

milled: rice. In appearance, the grains are more
of g translucent character than opaque, and have

<

This slow reduction in pres-~ .
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none of the chalky characteristics of most rice.
The grains are very hard, and do not cook up any
faster than the ordinary rice, and while the dried
product has a slightly tan or yellowish cast, it
will be restored to the usual whiteness upon being
cooked.

Before concluding, it may be pertinent to note
that there is practically no variation in the steam
pressure in the steamer when one or the cther

“of the decompression chambers is placed in com-

munication therewith.

It is to be understood that the detailed descrip-
tlon and drawings are not to be considered re-
strictive of the invention, but merely illustrative

5 of apreferred form thereof.

In some installations it has been found quite
advantageous to introduce air into the dewaterer
at the same pressure as the steam in the steamer
through line 30 so that the air will replace the
surface water that fills -the voids or interstices
between the paddy before the paddy goes into the
steamer. ‘This reduces the amount of condensa-
tion of steam“in the dewaterer without loosing
steam pressure. ‘This replacement of the water
in the paddy at this point is very important.

From the foregoing it will be seen that the rice
baddy moves continuously along an enclosed path
of travel in which path it is successively soaked,
freedq from surplus water in the interstices he-
tween the individual paddy units; steamed under
pressure, removed from such pressure and freed
from surface moisture as well as partially cooled.
The rice paddy can be comfortably handled by
hand after it passes through the rotary cooler,

. the latter, however, being chiefly concerned with

removing the surface moisture. By causing the
paddy to fall through the current of air in the
cooler while it travels in its enclosed path out of
the cooler, has been found to be the most satis-
factory method of performing this step. )

We claim: .

I.' A process of treating rice paddy for milling
that comprises the steps of soaking the paddy
in water having a temperature between about

, 180° F. and 200° F. for a period between about

ten and fifteen minutes, then removing the paddy
from the water and subjecting it to steam under
a pressure between about 10 and 15 lbs. per
square inch for g period of time between about
30 and 35 minutes, then. progressively reducing
the pressure to Aatmospheric pressure, then re-
moving surface moisture from said paddy and
reducing its temperature.

2. A process of treating rice paddy for milling
that comprises the steps of soaking the paddy in
water having a temperature between about
180° F. and 200° F. for a period between about
ten and fifteen minutes, then removing the paddy
from the water-and subjecting it to steam under
@ pressure hetween about 10 and 15 1bs. per
square inch for a period of time between about
30 and 35 minutes, and constantly agitating said
paddy during said steaming, then: progressively
reducing- the pressure to. atmospheric pressure,
then removing: surface moisture from said paddy
and reducing its. temperature.

3. A process of treating rice paddy for mill-
ing that comprises the steps,of soaking the paddy
in water having a temperature between about
180° F. and. 200° F. for a period between sbout

- ten and fifteen minutes, then removing the paddy

from the water and sybjecting it to steam under
a. pressure. between about 10 and 15 Ibs. per
square inch for a period of time between about
30" and 35 minutes, then progressively reducing .
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the pressure to atmospheric pressure, then re-
moving surface moisture from said paddy and
reducing its temperature, by subjecting said rice
to a current of air at atmospheric temperature
for a period of between about 3 and 7 minutes.

4. A process cf treating rice paddy for milling
that comprises the steps of soaking the paddy
in water having a temperature between about
180° F. and 200° F. for a period between about
ten and fifteen minutes, and constantly agitating
said paddy during said soaking, then removing
the paddy from the water and subjecting it to
steam under a pressure hetween about 10 and 15

Ibs. per square inch for a period of time between -

about 30 and 35 minutes, then progressively re-
ducing the pressure to atmospheric pressure then
removing surface moisture from said paddy and
reducing its temperature. -

5." A process of treating rice paddy for milling
that comprises the steps of soaking the paddy
in water having a temperature between about

(4]

I
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180° F. and 200° F. for a period between about

ten and fifteen minutes, then removing the paddy

from the water and subjecting it to steam under -

a pressure between about 10 and 15 1bs. per
square inch for a period of time between akout
30 and 35 minutes, and constantly agitating said
paddy during said steaming, then progressively
reducing the pressure to atmospheric pressure,
then removing surface moisture from said paddy
and reducing its temperature, by subjecting said
rice to a current of air at atmospheric tempera-
ture for a period of between about 3 and 7 min-
utes.

8. -A process of treating rice paddy for milling
that comprises the steps of soaking the paddy
in water having a temperature of between about
180° ‘F. and 200° F. for about twelve minutes,
then removing the paddy from the water by
draining  the water therefrom and thereafter
subjecting said paddy to steam under a pressure
between about 10 and 15 1bs. per square inch for
a period of time between about 30 and 35 min-
utes and causing a constant tumbling and agita-
tion. of the paddy during said steaming, then
progressively reducing said presure to between
about 3 and.4 lbs. per square inch over a period

30

40

of about 4 minutes, finally reducing said pressure _

6

to atmospheric pressure and then partlally dry-
ing and cooling said paddy.

7. A process of treating rice paddy for m1111ng
that comprises substantially continuously mov-
ing said paddy along a substantislly enclosed
path of travel and during said movement and
in succession, soaking the paddy in water of a
temperature of between about 180° F. and 200° F.
for a period of about 12 minutes, removing free
water from said paddy, subjecting said paddy to
steam pressure of between about 10 and 15 lbs.
per square inch for between about 30 and 35 min-
utes, slowly reducing said pressure to about 4
1bs. per sguare inch and thereafter to atmos-
pheric pressure, removing surface moisture from
said paddy and reducing its temperature a pre-
determined degree.

8. In the process of treabing rice paddy for
milling -the steps of; moving said paddy along
an enclosed path of travel, successively soaking
said paddy in water of a temperature of from
about 180° F. to about 200° F. for ghout fifteen
minutes, replacing surplus surface soak-water
with an elastic fluid, steaming said paddy under
about ten to flfteen pounds pressure for about
thirty to thirty-five minutes, removing the rice
from gsaid steam and pressure, and removing
surface water from the paddy by causing said
paddy to fall through a current of air during the
movement of the paddy in said path, said paddy
being in continuous movement during the afore-
said steps. :
WATKINS W. JONES.
GEORGE W. BREWER.
ATLVA B. COURT.
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